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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the motor which adopted dynamic pressure 

bearing structure about a motor. 

[0002] 

[Description of the Prior Art] As a motor for the rotation drive of a magnetic disk unit, the brush loess 
polyphase direct-current motor is used from the former. This kind of motor is also called spindle motor, 
and has the stator equipped with the stator coil which generates a current magnetic field in an excitation 
state as fundamental composition, and Rota equipped with the Rota magnet which obtains turning effort 
by the electromagnetic interaction with the current magnetic field of this stator coil. 
[0003] In the bearing structure where a motor is also formed for a miniaturization between a stator and 
Rota as technology which is demanded strongly and responds to this request, adopting a dynamic 
pressure bearing is recently examined with the miniaturization of a magnetic disk unit by the motor of 
such structure. When a herringbone-like slot is engraved on the slide contact side of the hoop direction 
of Rota and a stator and Rota rotates, this dynamic pressure bearing heightens the pressure of the 
lubricant with which a part for a slot is filled up, by this pressure buildup, makes between Rota and 
stators estrange and is operated as a bearing of the direction of a radial, as the example is indicated bv 
JP,3-60355,A. ~ 

[0004] Moreover, as a dynamic pressure bearing of the thrust direction, a spiral-like slot is established in 
the end-face side of the axis of rotation of Rota, and a shaft is surfaced with the pressure which 
heightened the pressure of this portion and rose by the pumping operation accompanying rotation of the 
axis of rotation. However, there was a technical technical problem explained below in such a dynamic 
pressure bearing of a motor. 
[0005] 

[Problem(s) to be Solved by the Invention] That is, since the dynamic pressure bearing of the motor 
mentioned above had formed the dynamic pressure bearing of a radial and the thrust direction in the 
periphery side and end face of the axis of rotation of Rota, respectively, it had the problem that the 
height of a motor became large, this invention is made in view of such a trouble, and the place made into 
the purpose is to offer the motor which can make height low. 
[0006] 

[Means for Solving the Problem] The quiescence member which the 1st invention equipped with the 
stator coil which generates a current magnetic field in the state of excitation in order to attain the above- 
mentioned purpose, In the motor which has the dynamic pressure bearing formed between the rotation 
member equipped with the Rota magnet which obtains turning effort by the electromagnetic interaction 
with the current magnetic field of the aforementioned stator coil, and the aforementioned quiescence 
member and a rotation member The aforementioned rotation member has Rota in which **** truncated- 
cone-like the axis-of-rotation section and this axis-of-rotation section were prepared, the aforementioned 
quiescence member It has housing which has the periphery slant-face section of the aforementioned 
axis-of-rotation section, and the pore in which the inclined plane extended towards the upper part which 
counters was formed, and is characterized by forming the concave slot of the aforementioned dynamic 
pressure bearing in either the aforementioned periphery slant-face section or the aforementioned inclined 
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plane at least. 

[0007] Moreover, the quiescence member which the 2nd invention equipped with the stator coil which 
generates a current magnetic field in the state of excitation, In the motor which has the dynamic pressure 
bearing formed between the rotation member equipped with the Rota magnet which obtains turning 
effort by the electromagnetic interaction with the current magnetic field of the aforementioned stator 
coil, and the aforementioned quiescence member and a rotation member The aforementioned quiescence 
member has housing with which approximate circle frustum-like the medial-axis section and this 
medial-axis section were prepared, the aforementioned rotation member It has Rota which has the 
periphery slant-face section of the aforementioned medial-axis section, and the pore in which the 
inclined plane extended towards the upper part which counters was formed, and is characterized by 
forming the concave slot of the aforementioned dynamic pressure bearing in either the aforementioned 
periphery slant-face section or the aforementioned inclined plane at least. 
[0008] 

[Function] While surfacing a rotation member by the vertical component of this applied force if it acts in 
the direction in which the aforementioned slant face and the pressure cross at right angles when the 
pressure of a dynamic pressure bearing is heightened since the concave slot of a dynamic pressure 
bearing forms in the periphery slant-face section or this periphery slant-face section, and either of the 
inclined planes which counter at least according to the motor of the above-mentioned composition, a 
rotation member and a quiescence member are made to estrange by the horizontal component 
[0009] 

[Example] The suitable example of this invention is explained in detail with reference to an appending 
drawing below. Drawin g! or drawin g 3 shows the 1st example of the spindle motor as an example of 
the motor concerning this invention. The spindle motor shown in this drawing is a shaft rotation type 
DC motor, and has the quiescence member (stator) 10 by which the cross section was formed in outline 
convex type, and the rotation member (Rota) 1 1 in which the cross section was formed in the shape of 
an abbreviation hat. 

[0010] quiescence - the member 10 consists of housing 12 and a thrust board 13 There is housing 12 at 
the center of the plate-like base 14, the tubed part 15 which protruded on the center of a base 14, and a 
tubed part 15, and it consists of a breakthrough 16 which penetrates this up and down, and a step 17 
formed in the periphery of a tubed part 15. The diameter of opening by the side of a upper limit is larger 
than the diameter of opening by the side of a soffit, the inclined plane 18 extended towards the upper 
part is formed, and the breakthrough 16 is blockaded with the thrust board 13 with which the soffit side 
of a breakthrough 16 was fixed to opening. The annular stator core 19 constituted from a layered product 
is fixed to the step 17 prepared in the periphery of a tubed part 15, and the stator coil 20 is wound 
around the stator core 19. 

[001 1] rotation - the member 1 1 has the rotor hub 22 which **** truncated-cone-like the axis-of- 
rotation section 21 and this axis-of-rotation section 21 fix The rotor hub 22 consists of the plate-like 
base 23, an annular wall 24 installed in the periphery edge of a base 23, a flange 25 installed in the soffit 
of the annular wall 24, and a pore 26 drilled in the center of a base 23. The axis-of-rotation section 21 is 
formed in the soffit of the cylinder-like head 27 and this head 27 at one, and has the periphery slant-face 
section 28 which has the same degree of tilt angle as the inclined plane 1 8 of the aforementioned 
housing 12, and the base section 29. Thus, the constituted axis-of-rotation section 21 is fixing a head 27 
in the pore 26 of a rotor hub 22, and is united with a rotor hub 22. In addition, this rotor hub 22 and the 
axis-of-rotation section 21 can also be formed in one. 

[0012] Moreover, the annular Rota yoke 30 is fixed to the inner skin of the annular wall 24 of a rotor 
hub 22, and as a stator core 19 is countered, the Rota magnet 31 is fixed to the inner skin of the Rota 
yoke 30. On the periphery of the annular wall 24 of a rotor hub 22, a disk-like magnetic disk sets a 
predetermined interval, and is attached in the vertical direction at it. 

[0013] In the spindle motor constituted as mentioned above, the periphery slant-face section 28 of the 
axis-of-rotation section 21, the inclined plane 18 of a breakthrough 16, and the base section 29 of the 
axis-of-rotation section 21 and the upper surface of the thrust board 13 counter in the assembly state of a 
motor. And the dynamic pressure bearings A and B are formed in these portions that countered, 
respectively. Namely, by the motor of this example, an interval is set in the periphery slant-face section 
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28 of the axis-of-rotation section 21 , and the concave streak slot 33 of two or more articles (the 
illustrated example two articles) is formed in the vertical direction at it. This concave slot 33 is the thing 
of the shape of a herringbone crooked to the **** typeface, and it replaces with the periphery slant-face 
section 28 side, and it can also be formed in the inclined plane 1 8 side which counters this periphery 
slant-face section 28. 

[0014] Moreover, two or more concave slot 33a is formed also in the base section 29 of the axis-of- 
rotation section 21 . This concave slot 33a is the thing of the shape of a spiral which inclined in the 
predetermined direction, and it replaces with the base section 29 and it can also be formed in the upper 
surface side of the thrust board 13 which counters this base section 29. Thus, the formed concave slots 
33 and 33a function as a dynamic pressure bearing by filling up with lubricant (refer to drawing 2 ). 
[0015] now, the direction which a current magnetic field generates by the stator coil 20, and an 
electromagnetic interaction generates between this current magnetic field and the Rota magnet 31, and is 
shown by the arrow ( drawing 1 and drawing 2 ) by this applied force at the spindle motor constituted as 
mentioned above when a predetermined direct current is supplied to a stator coil 20 - rotation - a 
member 1 1 rotates At this time, the following operations are obtained with the dynamic pressure 
bearings A and B of this invention, namely, - the concave slot 33 of dynamic pressure bearing A first 
established in the periphery slant-face section 28 - rotation - if a member 1 1 rotates, since it will be 
pushed aside by lubricant toward a center with this rotation from the ends of a slot 33, a pressure is 
heightened at the center of a slot 33 and this applied force f becomes in the direction which intersects 
perpendicularly with an inclined plane 18 or the periphery slant-face section 28 as [ show / in drawing 

[0016] For this reason, vertical component fy of applied force f The axis-of-rotation section 21 is pushed 
up from a lower part, and it acts as force of surfacing this, and is a horizontal component fx. It will act in 
the direction which makes the periphery slant-face section 28 estrange from an inclined plane 18, and 
this dynamic pressure bearing A will act in the direction of a radial, and the thrust direction, moreover - 
since concave slot 33a of dynamic pressure bearing B prepared in the base section 29 is formed in the 
shape of a spiral - rotation ~ if a member 1 1 rotates, since it will be pushed aside by lubricant toward a 
center with this rotation from the edge of slot 33a, a pressure is heightened at the center of slot 33a, and 
this applied force acts in the direction which surfaces the axis-of-rotation section 21 
[00 1 7] therefore, rotation - if the gravity by the side of a member 1 1 and the surfacing force of the 
dynamic pressure bearings A and B are made to balance, a motor can be rotated smoothly now, in the 
spindle motor of this example constituted as mentioned above Since dynamic pressure bearing A 
prepared in the periphery slant-face section 28 side has the bearing function of a thrust and the direction 
of a radial Dynamic pressure bearing B will become auxiliary, this bearing B is omitted depending on 
the case, and since it can also be made the interval which is the grade in which an oil film can form the 
interval between the upper surface of the thrust board 13, and the base section 29, the height of a motor 
can be reduced. 

[001 8] in addition - since the Rota magnet 3 1 is attracting the stator coil 20 by the motor shown in 
drawing-1 in not supplying current to a stator coil 20 ~ this suction force - rotation - defluxion of a 
member 11, although prevented the magnet 36 annular on base 14 periphery of housing 12 - sticking - 
and rotation - if the rotor hub 22 of a member 1 1 is formed with iron system material - the suction 
force of a magnet 36 ~ rotation ~ since a member 1 1 is attracted - rotation - defluxion of a member 1 1 
is prevented more certainly 

[0019] Moreover, although formed by casting of an aluminum containing alloy or a Magnesium alloy, 
the housing 12 shown in the above-mentioned example is possible also for forming by for example 
comparatively hard synthetic resin, and since the breakthrough 16 of housing 12 is the configuration 
extended towards the upper part by the motor of this invention in this case, in case it carries out die 
forming of the housing 12, it can perform mold omission easily. 

[0020] Furthermore, when establishing the concave slot 33 in the inclined plane 18 of the breakthrough 
1 6 of housing 12, it is desirable to set up so that the inclination of the side attachment wall of the 
concave slot 33 may be extended to the direction of mold omission and an inclination may become small 
from the aforementioned inclined plane on the basis of the direction of mold omission so that mold 
omission may become easy. In the above-mentioned example, although the herringbone-like thing is 
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formed as a concave slot 33, this slot may be a spiral-like thing and can omit the slot relevant to the 
thrust board 13 further again by forming a spiral-like slot to the soffit of the periphery inclined plane 28 
(or inclined plane 18) in this case. 

[0021] Drawing 4 shows other examples of the spindle motor concerning this invention. The spindle 
motor shown in this drawing is the DC motor of a shaft cover half, and has the quiescence member 
(stator) 50 and the rotation member (Rota) 51. quiescence - the member 50 consists of housing 52 and 
the medial-axis section 53 Housing 52 consists of the plate-like base 54, a tubed part 55 which protruded 
on the center of a base 54, a pore 56 which exists at the center of a tubed part 55 and penetrates this up 
and down, and a step 57 formed in the periphery of a tubed part 55. The medial-axis section 53 is 
formed in the shape of an approximate circle frustum, it has the base 58 of the shape of a cylinder by 
which attachment fixation is carried out into a pore 56, and the head 59 of the shape of a truncated cone 
formed in the upper part of this base 58 at one, and the head 59 consists of the periphery slant-face 
section 60 which has the predetermined degree of tilt angle, and the circular upper surface section 61. 
[0022] The annular stator core 62 constituted from a layered product is fixed to the step 57 prepared in 
the periphery of a tubed part 55, and the stator coil 63 is wound around the stator core 62. rotation - the 
member 5 1 has the rotor hub 64 and the thrust board 65 The rotor hub 64 has the cylinder part 66 
installed in the center, the base 67 of the shape of a disk prepared in the periphery of this cylinder part 
66, the annular wall 68 installed in the periphery of a base 67, and the flange 69 installed in the soffit 
periphery of the annular wall 68. This is penetrated in the center of a cylinder part 66 up and down, and 
the breakthrough 70 extended towards the upper part with the almost same degree of tilt angle as the 
periphery slant-face section 60 of the aforementioned medial-axis section 53 is formed in it. 
[0023] It is blockaded with the thrust board 65 with which a base 67 is equipped with this breakthrough 
70 as the upper-limit side counters with the upper surface section 61 of the medial-axis section 53. 
Moreover, the annular Rota yoke 71 is fixed to the inner skin of the annular wall 68 of a rotor hub 64, 
and as a stator core 62 is countered, the Rota magnet 72 is fixed to the inner skin of the Rota yoke 71.' 
And on the periphery of the annular wall 68 of a rotor hub 64, the magnetic disk of the shape of a disk 
outside drawing will set a predetermined interval, and will be attached in the vertical direction at it. 
[0024] In the spindle motor constituted as mentioned above, in the state of the assembly of a motor, the 
periphery slant-face section 60 of the medial-axis section 53 and the inclined plane of a breakthrough 70 
counter, and the upper surface section 61 of the medial-axis section 53 and the upper surface of the 
thrust board 65 counter. And the dynamic pressure bearings A and B are formed like the motor shown in 
these portions that countered at drawin g 1 , respectively. Namely, by the motor of this example, an 
interval is set in the periphery slant-face section 60 of the medial-axis section 53, and the concave streak 
slot 73 of two or more articles is formed in the vertical direction at it. This concave slot 73 is the thing of 
the shape of a herringbone crooked to the **** typeface, and it replaces with the periphery slant-face 
section 60 side, and it can also be formed in the inclined plane side of the breakthrough 70 which 
counters this periphery slant-face section 60. 

[0025] Moreover, two or more concave slot 73a is formed also in the upper surface section 61 of the 
medial-axis section 53. This concave slot 73a is the thing of the shape of a spiral which inclined in the 
predetermined direction, and it replaces with the upper surface section 61, and it can also be formed in 
the inferior-surface-of-tongue side of the thrust board 65 which counters this base section 61. Thus, the 
formed concave slots 73 and 73 a function as a dynamic pressure bearing by filling up with lubricant. In 
addition, also in this example, like the 1st example, when the desired thrust force is acquired, concave 
slot 73a can also be omitted. 

[0026] now — if a predetermined direct current is supplied to a stator coil 63 in the spindle motor 
constituted as mentioned above -- a stator coil 63 -- a current magnetic field -- generating -- between this 
current magnetic field and the Rota magnets 72 - an electromagnetic interaction -- generating ~ this 
applied force - rotation -- a member 51 rotates and the operation effect equivalent to the 1st example of 
the above is acquired 
[0027] 

[Effect of the Invention] as mentioned above, the thing for which the height of a motor is sharply 
reduced since the bearing function of a radial and the thrust direction is obtained with one dynamic 
pressure bearing according to the motor concerning this invention as the example explained in detail - it 
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becomes obtaining 
[Translation done.] 
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(57)Abstract 

PURPOSE: To allow reduction in the height of a motor by 
making a groove on one of the truncated conical rotary shaft 
section or a bracket having a through hole and an inclining 
face opposing the outer peripheral inclining face of the shaft 
section. 

CONSTITUTION: Electromagnetic interaction takes place 
between a stator coil 20 and a rotor magnet 31 to cause 
rotation of a rotary mamber 11. Consequently, lubricant is 
urged to move from the opposite ends toward the center in a 
groove 33 made on the outer peripheral inclining face 28 at the 
rotary shaft section 21, and thereby a dynamic pressure 
bearing section A functions to float the rotary shaft section 
21. When the gravity on the rotary member 1 1 side balances 
with the floating force of the bearing section A, the motor can 
be rotated smoothly. Since the bearing section A has the 
bearing function in the thrust and radial directions, the bearing 
section B on the bottom race may be eliminated in some cases 
and the height of the motor can be reduced. 
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-*3-:7 3 0©rtMBC:(±, 9 tC*fr&J 

n-taiatn-^Tn^ h 3 l*iH§g£nTH 
O — ^A^2 2©»«jtt2 4CD^«fctt, Rffi^co 
IBSCx*** 3 2**±T*|6](C3f3£cORRSS:43^T^* 

[0 0 15] &>±<0&o\zmi&isWtz.}l>F)l*-j? 
n«#«coHI(E«llB 2 IZf^iry h 1 2©K5I 
JL1 6F*J(C-e©T^SJfSLfc#agTX7Xh;Rl 3 
Ifi??*? h 1 2lCtt»U H(Ei»2 1tD-^ 

2 2C07LSB2 6{ctK«H^-r-5c:tc<fcosaji^n, £ 
©iofc^— ^©jfi&ttfig-efct, tutelar ico^ji^ 
bs&2 8 b.nwm 6©*s&®i ztamfah. =b—s> 
©eh£#«§(c43iat. z\ftt><z>mv>fn\zsf-ftt£r%mfiw 

nsoBcmfcWrfciHjHijWRfcsft*. 
[ooi6] ^lt, cn6o»rtufc««-K-tn*n 

JS^JcO^-^-CH, tUteittgB 2 lC0^^Mg?2 8 \Z± 
T*lflIt|IIIIl**k»T*»*«OIH*»3 3««3nt 
V>£. ^C01HI«»3 3«, B& < 3=15 (CHE& bit's U> 
#->#©fc©T«fcoT, *«»BW2 8*IC*W.T, 

c©ft«&Bffl2 8 izMfo-tZimw 1 Sffldlr^T'S 

30 [0 0 1 7] @Cttffi2 1©J£®«2 9Cfc1fcft 

COC3«» 3 3 a*t}gJ5eanTVi-S. ClC0[H]^i»3 3a 
tt, W3eco^|oi(cM^Lfcx/t'f 7;H^OfecoTab^ 
T. Jgffigf 2 9 (Cft-JlT, C©)SffigP2 9 Kttisrrsx 
hSl 3C0±®fiI(C^T'5C:£: ! &-5Ifi6T».5„ i 
©i3K:»J«3nfcIH«*3 3. 3 3 alt Sa»8!l#7C 

[0 0 18] $T. 6l±Oi3fc«)«Snft7K>l*^ 
^E-^Tti. ^•5 i -^n-f;i/2 0 (cm«C0tttiSI8Sit«:# 
«&T-5<i:, X5 i -^3-i';V2 0 »C<fc 9 ttifcfi&!?-a*f8£ 
40 b, CCO«ffiaiftD-^ Tif^-y h 3 1 tCO|81»cm^ 

®g&2 8 k:BIH*6nfc»m*S»t«AOIHI«*3 3T? 

«, mmmti i*Jiiiet<bi. ccouc^ot, @ 

3 3 COMffl^Stf'^k-.i^^oTlfb-^^n-St 
46, S3 3CO*'^TE73^?95«)6tl, £<Of£/8*j f te. 
02(C^-r«fc3(C, 8 7S^b«^Mi^Sgg2 8 

izm$z?zjjfa\ztzz>. 
50 [o o i 9] £cofc*s, f^ffl* f omfeftti f, tt, hi 
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l 8^6«MS*«*ifl]k:fpfflU £<7>»iflE*i£#gBA 

5. JSSSB2 9 »CKJte.nfc»EttSWg5B©Ga 

t«»3 3att. XA-f5J^tc:^fife$nT^-5©-e, 13 

j»3 3 aWffl^^^'i^JCI^^-sTff b^>^n-5fcJ6, » 

©2 i *»±**a3irrtitffffl"#-a. 

[0 0 2 0] ft)t, EHSSWl HMcDSTjtftjEfjg 
*IC0«££t>--5 ST, 3 

£*iSU 3C0±Bti5SDgB2 9£©HSJ© 

IBHI!S:»Bt*«»J«"C**a*0|IIWIBk:r*C4:feT** 

[0 0 2 1] 0 3(4, l^F^-;* 
Om2§lia^JS:*bT*3 0, «T»C-tOl#«^C-3ViT 

a t + 'i>^e.^-^lrr6]^oTT^fC<®^-r-5T— ^13 

3a4ffl^5i. ±C**«Of^ffl3a*K:liPA.T. 

[0 0 2 2] fc*5, ±82^Jg0iJT*Ufe^5^5/ h 1 2 

h 1 2©*a?ll ean^fclftttTttMUfcJBWfcft 
oT^iOT, 7z>'Tv V 1 2S:MfiS;?g-r-5fiStC. litfe 
^A^SCf? ^5^"^ h 1 2(DRJi?Ll 6 

©tS$*®l 8K[HWr?t3 3 &m-tZ®-&\Z\t, MtkZtf 
®BttSiZ>£.o\Z. D3#»3 3 ©flfl&©M£ 
foC** LTtfcWIU do, Stte^(S]^Stp!3ft(|?3«#4 
E«fc 0 «»**/h £ < fc -5 <fc o fc»«r * CI <h*<M £ L 

[0 0 2 3] ±IEHiSCTT«, ElttJfl 3 3 £ I, 

T'N'J >^*->#©t>©£«ifi2LT^-5>#. d©S?« 
7/W 7JW<D%fflT*oti,J;<, £©«£> 
7;H^O}g$:^jlffl^®2 8 (SfcliMI18) ©T 

XK>HJI/ : E-^©S3SI«S«f!l4^L.riri*. IrIEH;^ 

SoT, frihtftt Uf-^) 50t, HCffitt (D- 
^) 5 1 t&*L,T^S, 
[0 0 2 4] S^itSB** 5 0 ii, ?7iry h 5 2 
SS5 3 t^eei^SnT^-S. h5 2te, 



(4) §W6-3 1 5 242 

#©Sg&5 4£ > 4(Dtp,b\z&®2WtffiViU5 

3?tgB5 6i, tt«ff S S ©*H(:»l«Sftfc8a5 7 
i*SiSfsJ$nTVi5. 5 3 tt, ISjS»P3«#!K 

RfflttO^-7 5 8t, 5 8 (D±ffi\Z—mz 

»j«atifcn*^«oai«s 9 tswu gs$5 9tt. 

m£®«&a«£#-f 5fl-Jl&®gB6 0 t, RJg©±Si 
i0 [0 0 2 51 «««5 5©*|.«lclS!^6*lfcft«5 7k: 
tl. 7t-^376 2 fcfci, ;i^6 3*^0 

IS3nfc®gP6 6 t, £©1SigB6 6 ©WSfcKttSftfc 

rs«o*85 6 7i, s®6 7 (o^mizmm^ntzm^. 
mm6 8t, mvtm^e 8<oym^m\zm«ktsnit7y 

«±TK::K»U flME<f&ttS5 3©^I^6 0 t 

[0 0 2 6] C1©J|jI?17 0«, -?-0±SSffll*t4»'E>«ia5 

5 3©±®gff6 1 tttfa-rz&oizUX, &U6 7tz& 
*SttS777 h«6 5fccfc9B§g£ft-5. □- 
^A^6 4©£#gg!36 8©rtJSffilC»a, ^K©n-* 
H — ^ 7 1 ^ESS:$tlT*50, n—$r3 — !7 7 lOftm 
SKte. 7,7— $-376 2 t»l6]-r-5«fcfilcLTD-^ 
■7^7 h 7 2*<SKSntU5. ^-LT, D-^/N^ 

6 4 OS^ISaB 6 8 O^WKtt. El^l-ORfi^oeS^^ 

[0 0 2 7] W±W«t5»CtSfigSnfe7tf>H;U ; E-^ 
tf tt. 5S»R«|-fe)K©+^ttffl 5 3 *7LgB 5 6 

fe^n. »a?L7 ocj»c«t>*c>ift«5 stffabT*©^ 

-7.5 8Sr?L3 5 6{^«*@^b, -t(D^{c. ®5i?L7 

o *7^7 h*g6 s-cKS-r-sritctosaisn. c 

n, tf>'C»ttW5 3©±®SS6 1 1757 h«6 5 

[0 0 2 8] -fLT, CttS©»G)l,fc«#fc:-**HFft 

^ i fcTKhtt^-ftmrnz, nEMSitffiA, baw 

5 3 coft.m®wm 6 0 tr±T*l6]tWH8**HTa 

»ftoiaft*7 3«»»«anTfc»5. £©EWi87 3 



(5) 



*f(6]-f S JtilTL 7 0 <DtimmmzMfSi-tZ Z t <b ^IffiT 
[0 0 2 9] *<t>ttffi5 3®±B06 1 tzfettgc 

T. ±®SB6 llCtt^T. CCDJtffigK6 liZ«A-r«X 

©*5fc»J*S*lfc(Htt*7 3. 7 3 ate. 

[0 0 3 0] ST. «±©J:3R:*Jfc3ttfcXli>F;U JO 
^E-^Tte. Xt— J>6 3te»fSOiti!it*i«ft« 

«u ±EJB i «8«tB«ofpffl»*«»ff en*. 

[0 0 3 1] 

*%Bjtc^^?)Xt:>H;i/ ; E-^^«tn«, infill 

[0 1] #5S$i£a^*X£>F;U^-*©Jill1l;^I 

£^-r#rE0T&£. 

[0 2] HlO^-^fcfcttattStfflUBOIftgiilHT* 



#K¥6-3 15 2 4 2 
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[0 3] FJWt-^oii^jMMi 

[04] *5£^f'^*^7.tf>K;i,qE-^©^3^i 

^Tjktmmm -cafes. 
[*f*f©3i9n 

10.50 SfcltfiW 

11.51 ENEffitt 
12, 5 2 >^7^r«> I- 
13 X^XhS 
16,70 JtilTL 

1 8 m&w 

19, 6 2 7 

2 0, 6 3 Xf-^3^;i/ 
2 1 Efeft&gB 

2 2, 6 4 n-^A^ 
2 8 fl-Jl&BgB 

2 9 /sass 

3 1,71 a-f?if*y b 
3 3, 3 3 a GD«jS 

5 3 

6 0 

6 1 ±mm 

65 7.77.h« 

7 3, 7 3 a (HIttft 
A. B ffijEEfagttSK 
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[02] 



[03] 




[04] 



